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,QWURGXFWLRQ
7KLQNLQJ DERXW D FRPSOH[ LQWHUYHQWLRQRQ LQGXVWULDO KHULWDJH ZLWKLQ RQJRLQJ XUEDQ GHYHORSPHQWSURFHVVHV
UHTXLUHV D QHZ VHW RI VWUDWHJLHV WKDW FRXOGEH DGGUHVVHG RQO\ E\ UHWKLQNLQJ WUDGLWLRQDO GHVLJQ WRROV:RUNLQJ RQ
GLIIHUHQW VFDOHV FRPSDULQJ FDVHV LQ GLIIHUHQWFRQWH[WV FRQWUDVWLQJ V\QFKURQLF DQG GLDFKURQLF YLHZVLV D ZD\WKDW
DOORZVWREURDGHQWKHXQGHUVWDQGLQJDQGUHILQHWKHDYDLODEOHLQVWUXPHQWV
7KHREMHFWLYH RI WKH SDSHU FRQFHUQV DQ LQYHVWLJDWLRQRI WKH FRPELQHGXVH RI GLIIHUHQW HYDOXDWLRQPHWKRGV IRU
VXSSRUWLQJ WKHGHVLJQRIFRPSOH[XUEDQUHJHQHUDWLRQSURFHVVHV7KHSURSRVHG LQWHJUDWHGDSSURDFK LVDSSOLHG WRD
UHDOFDVHVWXG\ORFDWHGLQ*XDQJ]KRX&KLQD$UPDQGR%RQLQR	)UDVVROGDWL
,QSDUWLFXODUWKHFDVHXQGHUH[DPLQDWLRQFRQVLGHUVWKHOLNHO\UHGHYHORSPHQWRIWKH7,7DUHDDVDUHVXOWRIWKH
VRXWKZDUG H[SDQVLRQ RI WKH XUEDQ D[LV DORQJ ZKLFK WKH QHZO\ EXLOW &HQWUDO %XVLQHVV 'LVWULFW RI *XDQJ]KRX LV
RUJDQL]HG )UDVVROGDWL	$UPDQGR  7KH 7,7 DUHD UHIHUV WR D IRUPHU LQGXVWULDO ]RQH GHGLFDWHG WR WH[WLOH
SURGXFWLRQ7KHILUPZDVFORVHGLQDQGQRZWKHDUHDLVH[SHULHQFLQJDQHZOLIHDVFUHDWLYHGLVWULFW LQZKLFK
RIILFHVGLIIHUHQWIDVKLRQGHVLJQVWXGLRVDQGVKRSVDUHORFDWHG'HVSLWHWKLVUHFHQWUHJHQHUDWLRQGXHWRLWVORFDWLRQ









GLIIHUHQW WRROV IRU GHVLJQLQJ FRPSOH[ XUEDQ UHJHQHUDWLRQ SURFHVVHV IROORZLQJ WKH VXEVHTXHQW SKDVHV IRU WKH
GHILQLWLRQRIWKHSURMHFWV7KHPXOWLPHWKRGRORJLFDODSSURDFKLVRUJDQL]HGDFFRUGLQJWRVXEVHTXHQWVWHSVLQYROYLQJ
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2.1. The SWOT analysis 








































2.2. Stakeholders analysis 
7KHVHFRQGSKDVHRI WKHSURSRVHGSURFHVVFRQVLVWV LQ WKHGHYHORSPHQWRIDVWDNHKROGHUDQDO\VLV 'HQWH
DLPLQJ DW LGHQWLI\LQJ WKH DFWRUV LQYROYHG LQ WKH SUREOHP DV ZHOO DV WKHLU YDOXHV DQG REMHFWLYHV ,Q WKH SUHVHQW
UHVHDUFKWKHPHWKRGRIWKHVWDNHKROGHUVPDSSLQJ0HQGHORZKDVEHHQDSSOLHG,QSDUWLFXODUWKHDSSURDFKLV
EDVHG RQ WKH FRQVWUXFWLRQ RI WKH SRZHULQWHUHVW PDWUL[ZKLFK LV UHSUHVHQWHG E\ D JULGZKHUH WKH SRZHU DQG WKH
LQWHUHVWRIWKHVWDNHKROGHUVDUHWKHUHOHYDQWHOHPHQWV
)RU WKH FDVH XQGHU LQYHVWLJDWLRQ WKH GLIIHUHQW VWDNHKROGHUV KDYH EHHQ JURXSHG LQ WKH SRZHULQWHUHVW PDWUL[
DOORZLQJWRSURGXFHDEHWWHUSLFWXUHRIKRZFRPPXQLFDWLRQDQGUHODWLRQVKLSVEHWZHHQVWDNHKROGHUVFRXOGDIIHFWHG
WKHSURMHFWDQGLWVLPSOHPHQWDWLRQ7KHPDWUL[VKRZHGDVHSDUDWLRQLQWKHGLVWULEXWLRQRIWKHVWDNHKROGHUVRQRQH




SURMHFWV ERWK WKH LPSRUWDQFH RI WKH HFRQRPLF FRQFHUQV LQ JURZLQJ XUEDQ DUHDV WKDW EHFRPHV WKH NH\ HOHPHQW
DURXQGZKLFKWKHORFDOSROLWLFDOYLVLRQVDUHEXLOW/LQ/L<DQJ	+X
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2.3. Analytic Hierarchy Process (AHP) 




EH WDNHQ LQWR FRQVLGHUDWLRQ DQG ZKHUH REMHFWLYHV DUH RIWHQ FRPSHWLQJ PDNLQJ WUDGHRIIV XQDYRLGDEOH
+XDQJ.HLVOHU	/LQNRY$PRQJWKHGLIIHUHQWPXOWLFULWHULDPHWKRGVDYHU\LPSRUWDQWUROHLVSOD\HGE\WKH
WKHRU\RIWKH$QDO\WLF+LHUDUFK\3URFHVV$+36DDW\
)ROORZLQJ  WKH$+3PHWKRGRORJ\ WKHSUREOHPXQGHUH[DPLQDWLRQKDVEHHQGLYLGHG LQWRVHYHUDO VXESUREOHPV
WKDWZHUHRUJDQL]HGDFFRUGLQJWRKLHUDUFKLFDOOHYHOVZKHUHHDFKOHYHOGHQRWHVDVHWRIFULWHULDRUDWWULEXWHVUHODWHGWR




ZLWK WKH LPSRUWDQFH RI LQGLYLGXDO IDFWRUV EHLQJ UHODWLYH WR DFKLHYH WKH EHVW SHUIRUPLQJ VFHQDULR IRU WKH
WUDQVIRUPDWLRQDQGWKHSULRULW\OLVWRIWKHFRQVLGHUHGDOWHUQDWLYHVWREHUHDFKHG$FUXFLDOVWHSLQWKHGHYHORSPHQWRI
WKH$+3HYDOXDWLRQFRQVLVWHGLQWKHGHILQLWLRQRIWKHZHLJKWVWREHXVHGLQWKHPRGHO,QWKHSUHVHQWDSSOLFDWLRQD
IRFXV JURXSZDV RUJDQL]HGZLWK H[SHUWV LQ WKH ILHOG RI XUEDQ GHVLJQ HFRQRPLF HYDOXDWLRQ XUEDQ VRFLRORJ\ DQG
DUFKLWHFWXUH'XULQJWKHIRFXVJURXSWKHH[SHUWVZHUHDVNHGWRUHVSRQGWRDVHULHVRISDLUZLVHFRPSDULVRQVLQZKLFK
WZRHOHPHQWVDWDWLPHDUHFRPSDUHGLQWHUPVRIWKHLUFRQWULEXWLRQWRWKHLUVSHFLILFXSSHUOHYHOFULWHULD7KHVHWRI
ZHLJKWVRI WKHHYDOXDWLRQFULWHULD UHVXOWLQJ IURP WKH IRFXVJURXSFDQEHGHVFULEHGDV IROORZVHFRQRPLFHOHPHQWV
KDYH  RI LPSRUWDQFH HQYLURQPHQWDO LPSDFWV  LGHQWLW\ FKDUDFWHUV  VHUYLFHV  DQG SROLFLHV







ZLWKD³ZKDW LI´NLQGRITXHVWLRQ WRVHH LI WKHILQDODQVZHU LV VWDEOHZKHQ WKH LQSXWVDUHFKDQJHG ,W LVRIVSHFLDO
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DSSURDFK KDV EHHQ XVHGPHDQLQJ WKDW WKHZHLJKW RI RQH FULWHULRQ DW D WLPH KDV EHHQ LQFUHDVHG WR ZKLOH WKH





2.4. Multi Attribute Value Theory 
7KHVH WKUHH VFHQDULRV KDYH EHHQ IXUWKHU LQYHVWLJDWHG E\PHDQV RI WKH0XOWL$WWULEXWH9DOXH 7KHRU\ 0$97
.HHQH\	5DLIIDLQRUGHUWREHWWHUGLIIHUHQWLDWHWKHLUSHUIRUPDQFHDQGWRREWDLQPRUHVWDEOHUHVXOWV
)RU WKH SUHVHQW VWXG\ WKH DSSOLFDWLRQ RI WKH0$97PRGHOZDV LQWHQGHG WR H[DPLQH LQ GHWDLOV WKH WKUHH EHVW




































WKH HOLFLWDWLRQ TXHVWLRQ 7KH VLQJOH DWWULEXWH YDOXH IXQFWLRQV KDYH WKHQ EHHQ DJJUHJDWHG XVLQJ WKH REWDLQHG VHW RI
ZHLJKWV DQG DGGLWLYH DVVXPSWLRQV WR FDOFXODWH WKH WRWDO YDOXH RI WKH WKUHH DOWHUQDWLYHV )RUP WKH FDOFXODWLRQV WKH






7KH VWXG\ LOOXVWUDWHV D K\EULG HYDOXDWLRQ PRGHO IRU VXSSRUWLQJ WKH GHVLJQ RI FRPSOH[ XUEDQ WUDQVIRUPDWLRQ
VFHQDULRVIRUWKH7,7DUHDLQ*XDQJ]KRX&KLQD)URPWKHUHVXOWVRIWKHPRGHOWKHVFHQDULRV³8UEDQVWULSHV´WKDW
IRUHFDVWV LQWHUDFWLRQ DPRQJ FOXVWHUV RI FOHDUO\ GHILQHG IXQFWLRQV UHVXOWHG DV WKH PRVW VXLWDEOH IRU WKH
WUDQVIRUPDWLRQ2Q WKH EDVLV RI WKH HYDOXDWLRQ WKH ILQDO GHVLJQ YLVXDOL]DWLRQ FRQVLVWHG LQ UHWKLQNLQJ WKHZLQQLQJ




DEOH WR VXSSRUW WKH'HFLVLRQ0DNHUV DVZHOO DV SODQQHUV DQG GHVLJQHUV LQ KDQGOLQJ KHWHURJHQHRXV LQIRUPDWLRQ
TXDOLWDWLYHDQGTXDQWLWDWLYHPRQHWDU\DQGQRQPRQHWDU\H[SUHVVHGRQRUGLQDORUFDUGLQDOVFDOHVDQGLWFDQJLYHD
UHDOFRQWULEXWLRQLQWKHVWUDWHJLFGHFLVLRQSKDVHZKHUHGHWDLOHGLQIRUPDWLRQDERXWSURMHFWSHUIRUPDQFHVDUHQHHGHG




7KHZRUN LOOXVWUDWHG LQ WKHSUHVHQW VWXG\ ZDVGHYHORSHGGXULQJ WKH:DWHUVKHG3K':LQWHU6FKRROGHYHORSHGE\3ROLWHFQLFRGL7RULQRDQG
6RXWK &KLQD 8QLYHUVLW\ RI 7HFKQRORJ\ *XDQJ]KRX ± &KLQD  'HFHPEHU  7KH ZRUNLQJ JURXS ZDV IRUPHG E\ < 6XQ 0 /L )
)UDVVROGDWLWHDFKLQJVWDII±6&87$$UPDQGR0%RQLQR0%RWWHUR(&RPLQR53DJDQLWHDFKLQJVWDII±3ROLWR:'DL;*XR0
+RQJ</L'/LVDLD=:X6;XHVWXGHQWV6&87*%RWWL(%UXQR9)HGHULJKL/-LDQJVWXGHQWV3ROLWR
935 Marta Bottero et al. /  Procedia - Social and Behavioral Sciences  223 ( 2016 )  929 – 935 
5HIHUHQFHV
$UPDQGR$%RQLQR0	)UDVVROGDWL)Watersheds.A narrative of urban recycle*XDQJ]KRX6DQGX
%RWWHUR0$PXOWLPHWKRGRORJLFDODSSURDFKIRUDVVHVVLQJVXVWDLQDELOLW\RIXUEDQSURMHFWVManagement of Environmental Quality: an 
International Journal, 26(1)
'HQWH%Understanding Policy Decisions%HUOLQ6SULQJHU
)LJXHLUD-*UHFR6	(KUJRWW0(GV). Multiple Criteria Decision Analysis. State of the Art Survey1HZ<RUN6SULQJHU




+XDQJ ,%.HLVOHU -	/LQNRY , 0XOWLFULWHULD GHFLVLRQ DQDO\VLV LQ HQYLURQPHQWDO VFLHQFHV7HQ\HDUV RI DSSOLFDWLRQV DQG WUHQGV
Science of the Total Environment, 409±
.HHQH\5/	5DLIID+Decisions with Multiple Objectives: Preferences and Value Tradeíoffs1HZ<RUN:LOH\
/LQ*&/L;<DQJ))	+X)=6WUDWHJL]LQJXUEDQLVPLQWKHHUDRIQHROLEHUDOL]DWLRQ6WDWHSRZHUUHVKXIIOLQJODQGGHYHORSPHQW
DQGPXQLFLSDOILQDQFHLQXUEDQL]LQJ&KLQDUrban Studies, 20(10),
0HQGHORZ $  (QYLURQPHQWDO VFDQQLQJ WKH LPSDFW RI VWDNHKROGHU FRQFHSW 3URFHHGLQJV RI WKH VHFRQG ,QWHUQDWLRQDO FRQIHUHQFH RQ
LQIRUPDWLRQV\VWHPV&DPEULGJH0DVV'HFHPEHU
6DDW\7/The Analytic Hiearchy Process1HZ<RUN0DF*UDZ+LOO
6LPRQ+$The New Science of Management Decision1HZ<RUN+DUSHUDQG%URWKHUV
